This paper investigates individual motives to participate in rotating savings and credit associations (roscas). Detailed evidence from roscas in a Kenyan slum (Nairobi) suggests that most roscas are predominantly composed of women, particularly those living in a couple and earning an independent income. We propose an explanation of this based on con ictual interactions within the household. Participation in a rosca is a strategy a wife employs to protect her savings against claims by her husband for immediate consumption. The empirical implications of the model are then tested using the data collected in Kenya.
I. INTRODUCTION
Rotating savings and credit associations (roscas) constitute one of the most commonly found informal nancial institutions in the developing world. 1 Recent studies reveal exceptionally high participation rates in these associations. 2 Average membership among adults ranges between 50 and 95 percent in the Republic of Congo, Cameroon, Gambia, and villages of Liberia, Ivory Coast, Togo, and Nigeria (see Bouman [1995] for references). Although roscas do exist alongside more formal nancial institutions (see, for example, Levenson and Besley [1996] for Taiwan), they are often the sole saving and credit institution in many rural areas. 3 The annual sums mobilized in these associations have been esti-mated to equal 8 to 10 percent of GDP in Ethiopia, one-half of national savings in Cameroon, and to be twice as high as the credit of the organized banking sector in Kerala, India (see Bouman [1995] ).
In these associations, a group of individuals, who typically live in the same community, gather for a series of meetings. At each meeting, each contributes a predetermined amount into a collective "pot" which is then given to one member. The latter is then excluded from receiving the pot in future meetings, while still being obliged to contribute. The meeting process repeats itself until each member has received the pot. There is substantial variation among roscas as to the frequency of the meetings, the amount of the contribution, the number of members and the way the order of the winners is determined. In some, this process is randomly determined by drawing lots; in others it is a bidding process through which the pot goes to the individual bidding the highest. 4 In the literature (see, in particular, the empirical analyses by Besley and Levenson [1996] and Levenson and Besley [1996] ), roscas are usually viewed as a way for individuals with little or no access to formal credit markets to save for the purchase of indivisible goods. 5 As there is no interest to be gained by saving in a rosca, the question is why do individuals choose to save through a rosca instead of individually accumulating savings? In their seminal contributions, Loury [1993, 1994] argue that, on average, roscas allow individuals to receive the pot, and hence to buy the indivisible good, earlier than through individual savings. While, ex ante, all individuals are better off by saving through a rosca, the member who receives the pot last is ex post worse off. 6 However, this hypothesis does not seem supported by the evidence we collected from a sample of 520 households in a Kenyan slum, called Kibera, located on the outskirts of Nairobi. The majority of roscas in Kibera (there are a total of 385 in our sample) do not systematically have a random or bidding order: there is a predetermined order that is known before the rotation cycle begins. 7 Typically, while the original order might have been chosen randomly, the order of the winners tends to be repeated throughout the cycles: 69.2 percent of the roscas in our sample do not change their order after a cycle. (The median number of cycles in our sample is 3.2, and the median length of a cycle is 6.1 months.) As a result, at least after one full cycle, there is no randomness in receiving the pot. The rationale proposed by Besley, Coate, and Loury [1993] does not apply here since it cannot explain why, after one full cycle, the last recipient would stay in the rosca (and by backwards induction why the rosca does not break down).
Another observation from our data is that an overwhelming majority of rosca members are women: 84 percent. This is unlikely to have arisen randomly, and the gender issue in roscas has yet to be investigated. 8 We further nd that these female rosca participants are typically married and earn an independent income. In Kibera the probability that a woman participates in a rosca is 40.0 percent. If she lives in a couple, this probability rises to 53 percent, while it falls to 25.3 percent if she does not live in a couple. When she is working, her participation rate increases to 68.5 percent, and to 74.4 percent if she simultaneously lives in a couple. By contrast, the participation rate of a working woman who does not live in a couple is only 54.7 percent. The participation rate for men is 10.1 percent, for working men 12.4 percent, and for working men living in a couple it is 9.6 percent.
In this paper we attempt to address the question of why married women join roscas? To this end, we develop a new argument based on intrahousehold con ict to explain rosca participation. We base our analysis on asymmetric preferences for household goods across men and women. Bruce [1989] cites numerous case studies, throughout the developing world, which illustrate tension within households over the use of income. Most studies 7. In contrast, Calomiris and Rajaraman [1998] nd a prevalence of roscas with concurrent bidding. As a result, they suggest an insurance role for roscas instead of a device to purchase an indivisible durable good (see also Klonner [2000] ).
8. There are several other studies which nd that predominantly women join roscas. Ardener [1964] points to several case studies where roscas are composed only of women in India, Malaysia, Vietnam, Ghana, South Africa, Sudan, and Egypt. Geertz [1962] also nds that almost all women belong to several rosca groups in Eastern Java. A recent book, edited by Ardener and Burman [1995] , is devoted entirely to the study of women in roscas. Tsai [2000] studies femaledominated roscas in China.
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THE ECONOMICS OF ROSCAS nd that childrens' well-being is strongly correlated with women's income relative to men's, where women consistently devote a higher portion of their income to family needs than do men. 9 Men withhold a portion of their income for personal use, even when families live in, or near, poverty. Bruce notes that these genderbased differences are most explicit in Africa, where it is commonly believed that men have a right to personal spending money, which they are perceived to need or deserve, while women's income is used for collective purposes. The work of Hoddinott and Haddad [1995] empirically veri es this claim for African households where, relative to women, men spend a greater portion of their income on goods such as alcohol and cigarettes, whereas women are more likely to purchase goods for children and for general household consumption. 10 In the same vein, Thomas [1990] nds that unearned income in the hands of a mother has a bigger effect on a family's health than when under the control of the father; for child survival probabilities the effect is roughly twenty times larger. Pitt and Khandker [1998] estimate the impact of participation, by gender, in micro credit programs in Bangladesh. They nd that credit has a larger positive effect on schooling and household expenditures and assets when women are the participants.
Based on such empirical evidence, Folbre [1986] , Sen [1990] , and others have suggested that instead of being atomistic, the household in developing countries is better modeled as con ictual. There is also evidence that economic opportunities for females do enhance their relative bargaining power within the household. Many case studies document a woman's access to employment outside the home increasing her domestic decisionmaking power and control over resources. 11 Similarly, Hashemi, Schuler, and Riley [1996] nd that credit programs aimed at poor rural women increase their ability to make purchases and household decisions, ownership of assets, legal and political awareness, and decrease their vulnerability to domestic violence. We model con ict within the household as arising from dif-9. Refer to a survey by Strauss and Beegle [1996] for studies that nd evidence from Cameroon, India, Kenya, Malawi, and the Dominican Republic.
10. Differential spending patterns across genders is not limited to developing countries. Browning et al. [1994] and Phipps and Burton [1998] show this to be the case in Canada, and Bourguignon et al. [1993] obtain similar results for French households.
11. See, for example, Acharya and Bennet [1982] , Finlay [1989] , Safa [1992] , and Ecevit [1991] .
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QUARTERLY JOURNAL OF ECONOMICS ferent preferences for an indivisible good, the purchase of which requires accumulated savings. We assume that, relative to men, women always have a larger preference for the good. As a result, they would like to choose a higher rate of saving than men. Such a difference in preferences is conceivable for several types of household goods. As illustrated above, women may have a larger preference for a good such as school fees due to their greater concern for children.
We demonstrate that if men have a greater preference, relative to women, for present consumption than saving for an indivisible good, then women are better off if they save in a rosca than at home. Essentially, roscas provide a forced savings mechanism that the woman can impose on her household and thus help to increase the household's saving rate. The household may be willing to purchase the indivisible good ex post, when the wife returns home with the pot, even in those cases where, ex ante, it was not willing to save at all.
This notion that women use roscas to prevent men from "misusing" household resources has been noted by others. Mayoux and Anand [1995] , in their study of women in roscas in South India, argue that roscas "play an important role in increasing women's control over resources which they can use to increase assets in the family. This has been important in cases where men were spending much of their income on alcohol and gambling " [p. 180] . Hospes [1995] notes a similar rationale for roscas among urban women in Indonesia, and so does Niger- Thomas [1995] who also states more generally that "women tend to develop nancial strategies to preserve money for their personal needs and family responsibilities" [p. 107]. This concern for protecting women and their families from the irresponsible spending of their husbands extends to other institutions. In their study of informal lending institutions in Bangladesh, Goetz and Sen Gupta [1996] similarly argue that "informal credit exchanges between women often take the form of loans in kind, particularly rice, as women are able to retain control over this resource and can often bring it into the household without alerting male household members."
The paper is organized as follows. The next section provides ethnographic evidence from the Kenyan slum to support our argument for rosca participation. Section III presents a model of con ict in the household and derives empirical implications. The data are summarized in Section IV, and an empirical test of our 967 THE ECONOMICS OF ROSCAS theory is subsequently provided. Alternative explanations are discussed in Section VI, and Section VII concludes.
II. ETHNOGRAPHIC EVIDENCE
Our main argument, that women use roscas to protect their income from their husbands, grew out of discussions with women living in the Kibera slum. We collected such information by conducting semi-open interviews with the governing bodies of 44 informal groups. These interviews were separate from the detailed household data collection. For many of these groups, we also examined their books of account, the minutes of their meetings, and their constitutions. Contrary to other informal groups (funeral help, medical insurance, investment, self-employment, . . . ), roscas are typically exclusively composed of women. When they are mixed groups, membership is still dominated by women, and the few men participating are usually "muse" (which translates into elders, who command respect and social prestige).
Most womens' groups cite as their primary objective assisting the needs of children and the household. Aims of the groups are often written directly into their regulations such as: "The main objective of the group is to help poor women to educate their children" (Dobima Progressive Women Group). They describe roscas as the only means to save for large household expenses, most prominently school fees and uniforms, but also kitchenware or furniture. Some groups stress the importance of spending the money sensibly on items deemed valuable by the group. The Garden Women Group constitution insists that "Every member should make use of her money wisely, the rst priority being buying books, uniforms and paying school fees for our school children." They often explicitly encourage women to use their savings for their own purposes, and to stand up against the demands of others.
Female members repeatedly complain about the dif culties of saving due to disagreements with their husbands. A woman interviewed remarks: "You cannot trust your husband. If you leave money at home, he will take it." When the representatives of Katieno Women Group are asked who initiated the organization, they reply that "the chair lady had money problems with her husband. ( . . . ) She found that women should be less dependent on their husbands. ( . . . ) The main objective of the group is self-suf ciency, we should not rely on our husbands." The Jisaidie 968 QUARTERLY JOURNAL OF ECONOMICS Women Group started with the purpose "to be more independent from their husbands."
The collegial support within groups appeared instrumental in empowering women in their interactions with their husbands. Solidarity is reinforced by a wide range of mechanisms. These include a formal commitment to help each other, as expressed in the mottos and names of the groups (Tumaini ("Hope"), Upendo ("Friendship"), Tushikane ("Being together"), or Amani ("Peace")), and written into their regulations or constitutions. Together with rules of good behavior designed to minimize tensions and potential con icts between members. For example, the use of abusive language and gossiping are prohibited, and may lead to suspension.
Groups insist on the presence of the members at each meeting, absenteeism is often punished by a ne. "If a member misses to attend a meeting and without even sending his/her contribution, committee members must establish the cause of his/her absence with immediate effect. If any member misses for three consecutive meetings without any proper reason, he/she will be expelled from our group" (Kibera Nyakwerigeria Group constitution). In addition to meetings, social occasions are organized during which members can interact in a friendly and relaxed environment, away from their husbands and families. The Konyirkendi Group "holds meetings twice a year, where we have parties and dancing, to encourage spirit of friendship among members." "We wanted only women in the group, we are more free, and we can talk and laugh. Men always want to take the lead. They are like children . . . They are not interested in improving the situation of the family" (Jisaidie women group).
The need to protect their savings against husbands explains the importance of con dentiality and secrecy that groups insist upon. The punishment for violating this rule can be as stringent as expulsion from the group. Women emphasize that meetings must be kept secret also from husbands: "In our group we have secret meetings. Members cannot talk outside. There are bad husbands who take the money, and do not provide their wives with food and basic goods . . . People quarrel a lot especially with husbands" (Umoja Women Group). Such secrecy seems clearly aimed at protecting members against theft or malfeasance. That this risk of a misuse of savings possibly lies in the household is directly supported by women who claim that they cannot save at home: "Joining a merry-go-round (i.e., a local rosca) is the only way to save some money. If I leave it at home, it will disappear." 969 THE ECONOMICS OF ROSCAS
III. DISAGREEMENT IN THE HOUSEHOLD
As outlined above, con ict within the household prompts women to use roscas as a way to accumulate savings out of their husbands' reach. This section provides a simple model of this con ict and its implications for rosca participation. The rationale for joining a rosca is indeed not straightforward given that the pot is eventually taken home. At this point, the husband has access to the money and may well decide to spend it on a purchase other than the indivisible good. Our model characterizes the conditions under which, although this is feasible, the man chooses not to expropriate the pot, even though he would expropriate the contributions if he could. 12
III.1. A Basic Model
Consider a household composed of two individuals: husband and wife. The con ict between members of the couple centers around their different preferences for an indivisible good, the purchase of which requires savings. Relative to husbands, wives always have a larger preference for the indivisible good. As a result, they would like to choose a higher savings rate to purchase the good than their husbands would. Formal borrowing opportunities are not available, so the only means of saving is either through direct storage or through a rosca.
To formalize this in a simple way, consider a model with two periods and three goods. The utility of the wife is equal to
where c i corresponds to current household consumption in period i, u is increasing and concave, and D is equal to one if the indivisible good is purchased, and zero otherwise. 13 By contrast, to re ect the lower preference of the husband for the indivisible good as simply as possible, we de ne his utility as 12. Given this, there is the question as to why sellers (or schools) cannot accumulate the women's savings for her instead of a rosca. There are several reasons why this may not be the case, such as in exibility in the expenditure that such a scheme implies (for example, in case of an unexpected shock, one cannot change the nature of the good that will be purchased) and trust in an unfamiliar agent (and, if the buying of more than one good is considered, it requires trust in a corresponding number of traders). Additionally, the Besley-Coate-Loury argument still holds for at least some people who receive the pot earlier each cycle.
13. An alternative speci cation, used in Besley, Coate, and Loury [1993] , considered that services yielded by the indivisible good extend to more than one period. The results discussed here, however, are robust to such a speci cation.
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(2) U h 5 u~c 1 ! 1 u~c 2 !, so that the husband never wants to save and buy the indivisible good. To abstract from issues arising from con ict over current consumption across family members, we also assume that husbands and wives have identical preferences with respect to present household consumption.
The difference in preferences between husbands and wives is a source of potential con ict, as household decision making is joint. They jointly decide whether to purchase the indivisible good, and thus choose household savings, s $ 0, by maximizing the weighted sum of their individual utilities,
where represents the relative weight of the wife in household decisions, and 0 # # 1. We normalize the cost of D to equal one. The household chooses s and D (and therefore c 1 and c 2 ) to maximize U subject to the following constraints:
where Y is household income in each period.
To model the incentive to save, we rule out the possibility of purchasing the indivisible good in the rst period. Therefore, purchasing the indivisible good in the rst period is never optimal, even when 5 1; i.e.,
If the household decides to save for the indivisible good, it optimally chooses to equate consumption c i across periods so that s 5 1/ 2. We assume that, given this optimal saving pattern, the wife always wants to buy the indivisible good so that
whereas the household decides to buy the indivisible good if and only if
As is clear from the above condition, if the wife has a low relative weight in household decision making, i.e., is small, the house-971 THE ECONOMICS OF ROSCAS hold does not buy the indivisible good. It is this disagreement within the household that induces the wife to seek ways of in uencing household saving decisions. We now introduce the possibility of saving through a rosca. We assume that the wife takes the household decision described above as given, and chooses whether to participate in a rosca or not. If she decides to participate, she chooses her contribution to the rosca, s R , in the rst period. In the second period, she receives the "pot," and the household decides its use. We focus here on the subgame perfect equilibria of this game.
To keep the exposition simple, we assume that the wife always has access to enough income to purchase the indivisible good, i.e., to save through a rosca. We assume that there are a large number of roscas, so that she can choose the amount of her contribution, by joining the appropriate rosca(s). To differentiate our argument from that put forward by Besley, Coate, and Loury [1993] , we assume that the household receives the pot in the second period which eliminates the expected gains from the random allocation of the pot. The implications of these assumptions for our results are discussed later in this section.
Joining a rosca involves some costs in terms of meeting attendance and other social obligations with other members of the group. 14 A rosca also involves a rigid saving pattern, whereby constant amounts have to be contributed at prespeci ed dates, and cannot be made contingent on income shocks affecting the members, nor can it vary with time, as would be optimal in a more general model with discounting. 15 Without loss of generality, we represent these costs and rigidities by a xed cost, T. We consider here that these costs are never high enough to discourage wives' participation in a rosca at the optimal saving rate, s R 5 1/ 2. Therefore, T satis es
In a subgame perfect equilibrium, the wife joins a rosca and 14. In most roscas, it is not necessary for members to be present when they make their contributions, as the treasurer is usually in charge of visiting each member to collect the funds. However, general assembly meetings, typically scheduled once a month, are important social occasions and last three to four hours (including greetings, prayers, drinking tea, etc.). As mentioned in Section II, members who do not attend can be ned, and repeated absence can lead to exclusion.
15. To these costs, one should add the personal repercussions of hiding information and money from one's spouse (distrust, tensions, physical violence, . . . ).
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QUARTERLY JOURNAL OF ECONOMICS contributes s R provided that when she brings her accumulated savings home the household prefers to purchase the indivisible good in the second period than to increase its current consumption by the amount saved. The household is more likely to purchase the good the larger is her relative weight in household decision making. At one extreme, if her weight is high, the household decides to buy the good even if she does not save through a rosca. She therefore does not need to join a rosca. At the other extreme, if she has very little in uence on household decisions, the wife again chooses not to join the rosca, given that the amount of savings to be accumulated and brought back home to convince her husband to purchase the good is too large. Hence the following proposition. PROPOSITION 1. It is optimal for the wife not to join a rosca for very low and very high values of her relative weight in household decision making, . For intermediate values of , she chooses to join a rosca, and her contributions are decreasing and then constant over this range.
Proof of Proposition 1. (i) For all $ , such that satis es condition (7) with equality, the household saves and buys the indivisible good, even if the wife does not join a rosca. Therefore, since rosca participation involves a xed cost, the wife is strictly better off not joining.
(ii) For , , the household does not want to save in order to purchase the indivisible good. As a result, if the wife still wants the good to be purchased, her only way to do so is to join a rosca and accumulate enough savings so that, in period 2, the household agrees to purchase the indivisible good. When she decides to join a rosca, her optimal saving pattern can be equal to or larger than 1/2. Consider these two cases in turn.
(a) When s R 5 1/ 2, the household purchases the indivisible good in the second period if and only if
By concavity of the utility function, there is a nonempty interval [ˆ, ) of values of for which condition (9) holds, whereˆis such that condition (9) is satis ed with equality. (b) For ,ˆ, s R 5 1/ 2 is no longer suf cient to persuade the household to buy the indivisible good. In this case, we can de ne as the lowest value of such that there exists an 973 THE ECONOMICS OF ROSCAS optimal amount of savings, s R , for which the household purchases the indivisible good in period 2:
and, simultaneously, the wife prefers joining the rosca and accumulating this amount than not saving at all:
Comparing conditions (10) and (9), the amount of saving s R which satis es condition (10) is necessarily greater than 1/2. Such a s R exists as condition (11) strictly holds for s R 5 1/ 2, as follows from assumption (8). (This implies that ,ˆ.) Therefore, for all [ [ ,ˆ), the wife chooses the smallest s R . 1/ 2 such that condition (10) is satis ed with equality.
(iii) For [ [0, ), the wife decides not to join a rosca, and the household does not purchase the indivisible good. It should be noted that this interval is not empty as there always exists . 0 such that condition (10) is satis ed with equality if s R 5 1, but condition (11) is then necessarily violated by assumption (5). QED
The basic intuition underlying our proposition is robust in more general settings, and in particular in a model with in nite horizon, where savings are accumulated and bene ts of the indivisible good extend over more than one period, and where there may be more than one durable good. 16 In this case, the main difference arises for high values of where the household decides to save, but the wife still joins a rosca in order to speed up the purchase of the indivisible good. 17 However, for very high values of , the bene ts from doing so fall below the cost of rosca participation (including the rigidity of the contribution schedule). 16 . This case is properly modeled in an earlier version of this paper; see Anderson and Baland [2000] . In the two-period model, saving a small amount signi cantly lowers the marginal utility of consumption. Although this effect would not be large in a standard in nite-horizon model, it would be with the high discount rates that apply to the day-to-day context of the slum. The average interest rate on fully collateralized loans in the informal credit groups is roughly 20 percent a month, while in ation is approximately 15 percent a year, resulting in an annual real interest rate greater than 200 percent.
17. If suf cient savings have been accumulated in the rosca, the household may decide to save on its own (in addition to the rosca savings). The wife takes this into account when deciding her rosca contribution. Alternatively, it is possible that men have a preference for a different durable good than their wives. In this case, a woman still has incentive to accumulate extra savings in a rosca to convince her husband to also purchase her preferred durable good.
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The welfare implications of the main result are immediate: a woman is better off by joining a rosca and her husband is worse off, compared with the situation prevailing when she does not join a rosca. This holds as long as the household is the last to receive the pot. As the potential con ict in the family is more severe the later the pot is received if, by chance, the household is the rst to receive the pot, both the husband and wife are better off. In other words, when the order of the rosca is known, husbands' welfare may increase with rosca participation provided that the order is favorable enough. 18 In addition, the con ict between the husband and wife is less severe the more desirable the good is for him (for more details, see Anderson and Baland [2000] ).
Our driving argument is that, by contributing to a rosca instead of accumulating at home, wives render their savings illiquid and thus prevent their husbands from spending them. We implicitly assume that, once a woman has committed to a contribution schedule, sanctions prevent her husband from forcing her to renege on this contract. 19 To support this assumption, we rely on the following observations. First, roscas typically do not reimburse past contributions of defaulting members. Since a man is unlikely to know when his wife initially joined, he may realize this too late. Moreover, as our ethnographic evidence shows, roscas are frequently kept secret from husbands, so that he remains unaware of her hidden savings until she returns home with the pot. (This coincides with the fact that husbands and wives typically have independent budgets and responsibilities for day-to-day expenditures.) Last, social sanctions and the loss of 18. Some may argue that households, even when husbands and wives have con ictual objectives, should agree on some Pareto-ef cient outcome, as most conditions for ef cient contracting are ful lled. However, that household decisions may not always be ef cient is discussed in Lundberg and Pollak [1996] . Udry [1996] provides strong empirical evidence that the household allocation of resources between male and female-controlled plots in Burkina Faso is not ef cient. In our case, although the husband is potentially worse off when his wife joins the rosca, he cannot offer her a credible alternative contract, since he would be tempted to renege and renegotiate on any saving path he offers her. Moreover, it is not clear that, in any period, the woman can costlessly join a rosca corresponding to her preferred contribution. As a result, chosing not to join the rosca in the current period, on the basis of her husband's promises, renders her too vulnerable in the following periods.
19. Instead of a con ictual approach to these household decisions, we could alternatively consider that men agree to their wives' rosca participation because they have time-inconsistent preferences while their wives do not. In other words, men send their wives to join roscas as a self-disciplining device for themselves.
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III.2. Empirical Predictions
The central implication of our theoretical analysis is that a woman's participation in roscas is a strategy she employs to protect her income against claims by her husband for immediate consumption and, thus, to bias household choices toward her own preferences. As shown above, such a strategy is optimal for intermediate values of her weight in household decision making. To capture this empirically, a good measure of a woman's weight in household decision making, for a given level of household income, is arguably her share in household income, . 21 In our theoretical model, we ignored the possible impact of income constraints on rosca participation decisions; i.e., we assumed that the wife always had access to suf cient income to nance optimal rosca savings. However, for the purpose of our empirical work, we must consider when this assumption does not hold as, quite likely, women in our sample only have access to their own income. For low levels of her income, the wife may be income constrained, and cannot save in a rosca as much as she would like to. This reduces the potential bene ts and thus her motivation for joining a rosca. Given our assumption that her weight in household decisions is related to her share in household income, , the income constraint reinforces our result that she does not participate in a rosca for low levels of . It also implies, that at low levels of female income, rosca contributions, if she 20. In Kibera, such social sanctions give the defaulting member a "bad name." As information spreads quickly in the slum, such a sanction effectively implies that he loses access to other informal groups. Indeed, new membership is never automatically granted, it is a decision taken by the general assembly of all members. It is usually preceded by (i) a discussion among all members about the new applicant, (ii) an enquiry and application approval by the governing body, and, often, by (iii) the acceptance by a member to sponsor the new applicant, for a speci ed period of time. If the applicant/new member defaults during this period, the sponsor is nancially responsible for all of the obligations (due contributions, repayments, membership fees, etc.) the defaulting member has contracted toward the group. Such schemes illustrate the degree of care exercised by these groups, which makes "social sanctions" particularly effective. Note also that in many roscas, a new member is often given the last number for some cycles, in order to test his/her trustworthiness (for more details, see Baland and Platteau [2000] ).
21. There are possibly other ways to measure the wife's weight in household decisions, such as her relative work status, and her individual income, which we also explored empirically (see Anderson and Baland [2000] ).
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The model predicts that when a woman's decision-making power, which increases with , is very high, the household savings decision does not differ much from her own, and she will not join the rosca. Thus, for very high and very low levels of the woman decides not to join a rosca. However, we do not empirically expect a zero participation rate at these values, since the Besley-Coate-Loury motive can still play a role in our framework. More precisely, we have motivated our explanation for rosca participation by our empirical ndings of predominantly nonrandom roscas where the majority of participants are married women. The Besley-Coate-Loury explanation relies on the fact that there is randomness to receiving the pot and suggests that all individuals have a motive to join a rosca and hence cannot explain the demographic component of rosca participants. However, ignoring the issue of randomness, it may well be the case that the Besley-Coate-Loury explanation is an additional motive for women to join roscas. That is, women want to impose a higher savings rate on the household by joining a rosca (as our analysis suggests) but also receive the bene t of receiving the pot earlier than if they had saved at home. Allowing for these other motives to partially explain rosca participation, our theory then predicts that the potential bene ts from joining a rosca are highest for intermediate values of . 22 In this sense, we expect the following. CONJECTURE 1. The relationship between the probability of joining a rosca and female relative income share, , is an inverted-U shape.
Regarding contributions, the empirical predictions are less clear. On the one hand, our theoretical model predicts that rosca contributions should be declining, and then constant, as increases. However, this result is contingent on the assumption that only one durable good is consumed. Alternatively, contributions can increase in as her incentives to save and acquire more than one durable good increase in her income. Moreover, if wives are income constrained, contributions should also increase in , when is low.
In the next section we test empirically for the direct implications of on rosca participation (Conjecture 1) and investigate its relationship with rosca contributions, although more generally we check the relevance of our main argument by exploring the impact of gender and marital status on rosca participation. In particular, we expect married women to be much more likely to join roscas. A secondary implication of our theory is that gender and marital status should have little effect on the amounts contributed. Also, while household income may matter for the amount contributed to roscas (as durables are normal goods), it should have less (or no) impact on the decision to participate, once female weight in household decision making is properly controlled for.
IV. DESCRIPTION OF THE DATA
The data used in the estimation were collected in 1996 -1997 in the slum of Kibera which is situated on the outskirts of Nairobi and is one of the largest in Kenya. It extends over 225 hectares of land and houses a population of approximately half a million people. The inhabitants are very poor. They live with enormous risks to their health and income, with no access to formal insurance or credit institutions. There is little intervention by the State to improve the well-being of the slum population. As a result, individuals are left to their own devices to satisfy their most basic needs. These circumstances have given rise to the formation of numerous informal (credit) groups such as roscas, health insurance groups, funeral groups, saving and credit groups, and collective investment groups.
We interviewed 520 households, all living in the same area of Kibera, namely the village of Kianda. Households, selected through a random process, were interviewed over the course of four months during the spring of 1997. All household members were rst surveyed for information on their education, work activity, and income. Households' expenditures were carefully recorded over a week, with frequent visits by one of the enumerators. During the second round, each member was asked detailed information on all informal groups which they belong to. From this process, we collected information on 620 groups, of which 385 978 QUARTERLY JOURNAL OF ECONOMICS were roscas. 23 Table I lists some background information on these roscas, where the total sample is compared with women-only roscas and mixed gender roscas.
All female roscas tend to have smaller membership, shorter cycles, and lower monthly contributions relative to their mixed counterparts. A noteworthy difference between these two types of roscas is that in 75 percent of the all-female roscas, there is no randomness to receiving the pot. However, this number drops to 57 percent for mixed roscas, thus making it more likely that the 23. One-fourth of the roscas in the sample perform additional functions, such as health insurance schemes, long-term investment projects, and self-employment schemes. Such functions are almost always clearly demarcated from the rosca itself: typically, rosca contributions are distinct from contributions to the other activities of the group, and payments for the former are often made along a different pattern than payments for the latter. As a result, we have decided to consider all groups with a rosca as one of their activities in our sample. The alternative would have been to consider groups that are only roscas, but this could have led to a serious bias. In particular, in the survey, all possible alternative functions of the groups were carefully mentioned, even when the latter was clearly of secondary concern for the respondent. Implicit in our theory of rosca participation, and in the rest of the literature, is that a rosca serves as a saving mechanism in order to purchase an indivisible good. An empirical prediction of this relationship, as Besley and Levenson [1996] have investigated with data from Taiwan, is that, controlling for income, households who participate in roscas exhibit higher ownership rates (or expenditure levels) of indivisible goods. This is well supported (for most income levels, expenditure and ownership were higher) in our data for twelve out of eighteen indivisible good categories. 24 These include the largest indivisible expenditures such as school fees which account for 36 percent of total nonfood expenditures and clothing at 18 percent (other large nonfood expenditures include rent at 22 percent and medical costs at 12 percent). 25 This coincides with the notion that women are saving for their children and the household well-being.
Let us brie y examine the broad characteristics of the individuals who participate in roscas. The 520 households interviewed represent approximately 2300 individuals. After omitting all individuals aged less than sixteen years, we are left with a sample of roughly 1300. Our main group of interest is married women who live with their husbands. There are 344 women who fall into this category (19 other women are married but do not live with their husbands). Table II contains summary statistics across the total sample and women in couples. A more detailed description of the particular variables is found in Appendix 1.
The most noteworthy differences between the rst two columns are that the proportion of individuals who are female, working, and married is much larger for rosca participants than for the average individual in the sample. By contrast, most other variables are quite similar across the two groups. Average income, expenditure on children, and years lived in the slum are slightly higher among those who belong to a rosca. Comparing the rst and third columns, we see that if a women lives in a couple, her rosca participation rate is more than double that of an aver-24. This relationship is not well supported for samples that were extremely small (such as camera ownership) and for some goods for which close substitutes exist, such as charcoal burners and gas cookers.
25. School fees in this area are paid as a lump sum, usually each semester. Some delays in the payment of the fees are typically allowed by the school administrators, which help parents to schedule the payments according to their turn in the roscas.
980
QUARTERLY JOURNAL OF ECONOMICS age individual. The last two columns illustrate the differences between women living in couples who join roscas and those who do not. Most notably, rosca participants are more likely to work, earn a higher individual income, have a higher household income, and have a larger relative share in the income of the couple. This 
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THE ECONOMICS OF ROSCAS last variable is central to our analysis. It is constructed using only the total income of the couple, not total household income. Approximately 20 percent of these couples come from extended households, and we are implicitly assuming that the con ict lies only between the couple and not the household. Women in couples who join roscas have also lived in Kibera longer. Other variables do not vary substantially across the two groups of married women: rosca participants do tend to have higher expenditures, larger households, more children, and are slightly older. The distribution by ethnic background (represented by native language) does not vary across the four columns. Comparing average household monthly income across the second and fourth columns, it appears as though married female rosca participants come from substantially wealthier households than other rosca participants (a difference of roughly 14 percent). However, if we look at the median values, the difference reduces to 4 percent.
V. EMPIRICAL ESTIMATES
We examine the implications of our model by estimating two main equations: the probability that an individual participates in a rosca, and their monthly rosca contribution. We allow for the possibility that the estimation of total rosca contributions is not independent of the probability of joining a rosca. The two-stage Heckman procedure is used to control for this potential sample selection bias. We alternatively could have used a Tobit estimation where it would have been implicit that a zero rosca contribution is equivalent to choosing not to participate in a rosca. This procedure seems somewhat restrictive given that the decision to join a rosca can be a separate phenomenon to simply making very small contributions. This coincides with our discussion above, where women must go against their husbands' wishes to join a rosca and also generally incur a xed cost. 26 Table III reports the results from a probit estimation of the probability that an individual belongs to at least one rosca group. Since the functionings of roscas depend heavily on the trustworthiness of their members, both native language and years spend in Kibera enter into the estimation. These variables are used to proxy for individuals' trust in one another; as either they share a 26. It is worthwhile to note that our main results are essentially unchanged in a Tobit estimation. See Appendix 2. 
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THE ECONOMICS OF ROSCAS common culture, or suf cient time has elapsed to establish such bonds with other residents. Additional regressors include the number of children, where a larger number should increase the need to join a rosca. Household income should also be positively related to rosca participation, in the sense that there exists the means by which to do so. 27 Additional individual characteristics are included in the estimation, such as age and education. The rst estimation includes married females' share in the income of the couple and its squared term (if an individual is either single or male, then this variable is equal to zero). The second estimation instead includes dummy variables re ecting different female income share categories, grouped into categories of 25 percent. The omitted category is a female income share equal to zero. The nal two columns are the results from the same estimations run using only women living in couples, since this is the group to which our theory pertains.
Being a female, and being the female member of a couple are important determinants of rosca participation. (Married males, on the other hand, are less likely to join a rosca, as represented by the signi cant and negative coef cient of the couple variable.) Female share of couple income is also a signi cant determinant of rosca participation. The second estimation directly supports the inverted-U shape hypothesis, as predicted by our theory, where for a high female weight in household decision making, household savings are close to female savings and the need for a woman to join a rosca is less. This relationship is also found in the rst estimation (higher order terms enter negatively and signi cantly) and again occurs when we limit the sample to only females in couples in the third and fourth estimations.
Most of the other results have the predicted sign, except for number of children which is negatively related, although this result is reversed when the sample is reduced to married females. Perhaps surprisingly, the general wealth level of the household is insigni cantly related to rosca participation. However, it is con-27. Total income in these estimations include net transfers. Additional estimations were run with total income excluding net transfers and transfers entering into the regression independently of income. The results for total income were essentially unchanged from the results presented here, and transfers on their own entered into the estimations insigni cantly. It could be argued that household income is endogenous to rosca participation. To this end, we also ran estimations that used food expenditure, which is independent of durable good expenditure, to represent the wealth position of the household. Again, the main results were unaltered.
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QUARTERLY JOURNAL OF ECONOMICS sistent with our theory which singles out the female's share of that income as the most important determinant. As would be expected, years spent in Kibera are a signi cant determinant of rosca participation, where individuals who have spent at most two years in the slum are less likely to join a rosca. Native language (or ethnic identity) is also signi cant, thus supporting the notion that familiarity and trust foster the possibility of informal collective arrangements. The age of individuals is signi cantly related to the probability of joining a rosca: the relationship is concave and begins to decrease at 35 years of age. This result coincides with the notion that individuals need time to establish themselves and to develop more long-standing relationships with others, but also with the idea that the demand for indivisibles tends to be higher among younger individuals as found by Levenson and Besley [1996] . The signi cance of age in determining rosca participation is lost when we reduce the sample to women living in couples.
The second-stage estimation regresses similar variables on total monthly rosca contributions of individuals. The variables to proxy for bonds and familiarity among group members (years spent in Kibera and ethnic identity) are left out of the determination of rosca contributions. We use these variables to identify the probability of joining a rosca in the rst stage of the estimation. It is important to note that when these variables are included into the estimation of rosca contributions, they are in fact insigni cant (see Appendix 2). This suggests that, once individuals have formed their rosca groups based on familiarity and trust, the actual amount of rosca contributions depends on other factors. Since we are analyzing the problem from the perspective of individuals rather than rosca groups, the dependent variable is the sum of contributions to all rosca groups that a given individual belongs to. 28 Table IV lists the results from the regression on total rosca contributions; again the third estimation includes only women living in couples. 
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The estimates seem to con rm our theoretical analysis, as female share in couple income is a signi cant and positive determinant of rosca contributions. The estimation shows that this relationship might be an inverted-U shape, and this relationship is again con rmed when the sample is reduced to women living in couples in the third and fourth estimations. This relationship with contributions suggests that our argument, based on household con ict, might have some explanatory power which is independent of pure income effects.
It is interesting to note, that unlike the probit estimation, the general wealth level of the household is likely to be positively related, where higher order terms are negatively but not signicantly related to the amount of the contribution for women living in couples. That household income determines rosca contributions, but not participation as such, is in line with our theory. More strikingly, in contrast to the participation decision estimates, marital status and gender have no impact on the contribution amounts, as predicted by our analysis. The inverse Mill's ratio is not a signi cant determinant of total rosca contributions. 29 This suggests that the two decisions are in fact independent. In other words, individuals do not choose whether to join the rosca depending on the contribution amount. This may be because there are typically many different roscas in which an individual can participate, which allows for some exibility in the amount contributed. Alternatively, it may be because many roscas are formed with a small number of individuals familiar with each other and who then together negotiate the amount of monthly contributions. Nevertheless, a tobit estimation, which implicitly assumes that the two decisions are dependent, for women living in couples is listed in Appendix 2 which demonstrates that the main results again hold.
Since there is no interest to be gained by saving in a rosca, it is not the case that joining a rosca directly increases the participant's income, and hence relative income share. However, it is plausible that joining a rosca indirectly increases an individual's income by facilitating bene cial social connections. Similarly, there is potentially some correlation of unobserved determinants of rosca participation (such as a desire for saving for household indivisibles) with whether and how much married females work. As a result, a female's income share is potentially an endogenous 29. This result is further support against a tobit estimation.
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THE ECONOMICS OF ROSCAS regressor in the above estimates. The Hausman test does reject this potential endogeneity when we use the difference in total years employed in present occupation between the wife and husband to instrument for a wife's relative income share. It makes sense that this variable, which proxies for relative job stability, should affect relative bargaining power within the household but not necessarily directly affect income. In any case it is an insigni cant determinant of rosca participation and contributions and a signi cant determinant of female income share. This being said, an ideal estimation would include some source of exogenous variation in female bargaining power, such as differential shocks to sex ratios or labor market opportunities across areas in Kenya. 30 With this information we could instrument for female income share and properly analyze how variation in female bargaining power affects rosca participation. Since our data are limited to one slum in Kenya, such an analysis is not possible at present.
VI. ALTERNATIVE EXPLANATIONS
The previous section has provided support for our theory of why married women join roscas. However, there exist rosca participants in our sample who are not married females. As discussed throughout the paper, the Besley-Coate-Loury [1993] story is not ruled out by our analysis, and for this reason, our theory should be seen as complementary, and as focusing on the gender aspect of roscas. Moreover, it appears in our data that the Besley-Coate-Loury story may be more relevant for mixed roscas as opposed to women-only membership. This being said, our ethnographic evidence suggests a related motivation for these other individuals to join roscas, as savings kept at home is more vulnerable to the risks of theft and the unexpected demands for help by relatives. Traditional solidarity networks usually pressure well-to-do households to provide nancial support to their less fortunate relatives (see, for example, Platteau [2000] ). Under these circumstances, rosca participation can be viewed as a way to resist these demands in a socially acceptable way or to reduce the risk of theft by rendering savings illiquid.
Suppose that a household faces a probability, p, at each period, of being stolen or asked to give their savings to a relative in need (and, as before, no one has access to formal credit mar-30. We thank the Editor of this Journal for pointing this out.
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QUARTERLY JOURNAL OF ECONOMICS kets). To keep the discussion simple, assume that the household saves a constant amount s for t periods in order to purchase an indivisible good which costs D-hence D 5 ts. It has a choice between accumulating savings at home or joining a rosca. Although it seems clear that, when putting their savings in a rosca, the money is safe from being stolen, however, what is still a concern is that when returning home with the pot, they risk losing the entire sum of their savings by an unexpected claim. This expected loss is equal to pD. If they were to save at home, their expected loss in the last period is similarly equal to pD. However, in addition to this risk, their expected loss in each period is equal to ps. Therefore, the total expected loss over all periods is necessarily larger than pD. In consequence, it is always worthwhile to join a rosca.
With a positive discount rate, however, the optimal saving rate is increasing; whereas in a rosca the savings rate is constant. Therefore, given the in exibility of the saving scheme under a rosca, one might argue that joining a rosca is not worthwhile if the probability of claims or theft is suf ciently low. However, this is not the case since the household is still strictly better off by joining a rosca for which the contribution is equal to their optimal rst period savings (i.e., the lowest amount), while accumulating increasingly excess savings at home. Note that we are assuming that the probability p is independent of the amount. But it is clear from the above reasoning that this assumption is immaterial to our main point, but it implies that rosca participation is more likely the richer the household.
A related explanation for rosca participation has been put forth by Gugerty [2000] , whereby roscas provide a collective mechanism to discipline their members to save, in the presence of time-inconsistent preferences. In our setting, this argument can be tested by drawing a similar implication as the one above: as motives to save are increasing in income, one expects rosca participation and rosca contributions to increase with household (or individual) income.
However, neither of these explanations seems to be supported by our empirical ndings. 31 Indeed, if these constituted the main motives behind rosca participation, then household (or 31. We also ran estimations of rosca participation on various subsamples excluding married women (single women and men). In these additional estimations, income again did not appear as a signi cant determinant.
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THE ECONOMICS OF ROSCAS individual) income, rather than female share in household income, should be the main determinant of rosca participation. Albeit, as discussed earlier, the possible endogeneity of income on rosca participation has not been properly dealt with for lack of data.
By contrast, the fact that rosca members are predominantly female can be consistent with the stories above given that the division of labor within African households could entrust women with the management of household savings. In this case, to explain the predominance of married female participation, we could consider that women face a higher risk at losing their savings or are less disciplined at saving compared with men. 32 However, in any case, neither of these interpretations can fully explain the importance of a woman's relative income share in determining rosca participation and contributions. 33
VII. CONCLUSION
The present paper is based on detailed eld observations of informal saving groups in the slum of Kibera (Kenya). The starting point of our analysis is the observation that married women with a regular income-earning occupation were the most likely to participate in a rosca. To explain this phenomenon, we propose a new argument based on differential consumption choices between wives and their husbands. If women tend to prefer higher saving rates than the one chosen by the household, they will use roscas to accumulate more savings. Even though, ex ante, her husband and other members in the family would have preferred her not to start saving through a rosca, they may ex post, once she receives the pot, agree with her plan to spend the accumulated savings. Participation in a rosca thus increases a woman's welfare at the expense of her husband. We also show that rosca participation 32. Alternatively, one might argue that all individuals lack self-discipline and women are better at organizing themselves in order to resolve the problem. Another possibility arises from the fact that roscas select their members, and that married females may be viewed as more reliable and trustworthy than others. However, neither of these possibilities directly explains the importance of female decision making power in rosca participation.
33. As pointed out by a referee, an alternative interpretation of the inverted-U shaped relationship with female income share is that this variable represents the degree of diversi cation of income within the family (provided that income sources are not strongly correlated). This argument is entirely possible; however, it does not explain why gender matters for rosca participation, and is not consistent with our ethnographic evidence.
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follows an inverted-U relationship with a woman's bargaining position within the household. The interviews held with women in the slum and the empirical tests carried out on our original data set give support to this explanation. APPENDIX 1
Data Methodology
The household level questionnaire was administered in three parts. The rst part covered the household composition, education, employment, nonrecurrent expenditures, and housing sections. The second part was administered over the subsequent week, where the household member in charge of daily expenses was asked to report on those expenses following a detailed list of items. They were assisted in this task by frequent visits by the enumerators. At the end of the week, we collected this information and administered the third part, which covered the participation of adult household members in informal groups. An interview typically lasted two hours for the rst part, and one hour for the third part. The households were selected using a pseudorandom procedure, by which, every ten questionnaires, each enumerator would be randomly given a new starting point in the village of Kianda (by using a map), and would start from there following a prespeci ed geographical itinerary ( fth house on your left, take the rst street on the right, third house on the right, seventh house on the left, . . . ). While people never seemed to refuse answering the questionnaire (they were indeed compensated for their time with a bag of maize our), empty households were rechecked at night, and were skipped if they were not at home during the enumeration in the selected location. The supervisors of the enumerators frequently paid visits to the interviewed households to check the accuracy of the responses, and each questionnaire was rechecked in the presence of the enumerator for incoherent or missing responses and consistency across the information collected and casual discussion about the household concerned. Enumerators were regularly sent back to the households until the questionnaire was approved. It should also be emphasized that eight out of the ten enumerators who collaborated in the study were living in Kibera itself, which greatly facilitated access to the households. Parallel to this, we also conducted semi-open interviews with representatives from the 991 THE ECONOMICS OF ROSCAS informal groups to gain a better understanding of the inner functionings of the groups. The main ndings of those interviews were discussed with all the individuals interviewed during a day-long seminar we organized in the slum.
De nitions of Key Variables
Individual income. All income from any income-generating activity which includes both formal and informal sector labor and self-employment. Across the total sample of working individuals: 40 percent work in the formal sector, and 60 percent in the informal sector, and 40 percent of these individuals are selfemployed. For working women, only 23 percent are in the formal sector, and 67 percent are self-employed. For working women in couples, 21 percent are in the formal sector, and 83 percent are self-employed.
Female share in couple income. Female individual income divided by the sum of her individual income and that of her spouse.
Household income. Sum of individual income across all working household members, income received from rental property, and net transfers (cash and in kind).
Food expenditures. Includes grains, vegetables, fruits, and animal products.
Luxury expenditures. Includes cigarettes, tobacco, "mirao" (harmless drug), alcoholic drinks, eating in hotels and restaurants, and drinking in hotels and bars.
Children expenditures. Includes school expenses (tuition, uniforms, board, transport, and books), and toys.
Number of children. Total number of children aged less than sixteen years old.
Extended household. Household with more than one adult (sixteen years or older) female and one adult male in the household, where the other adult members are not children of the household head. In the cases of households with children sixteen years or older, almost all of these children were single; therefore, they were not considered extended households. 34. Data for the rst estimation include all rosca participants in our household survey, excluding individuals aged less than sixteen years. Data for the second estimation include all women living in couples. Standard errors are shown in parentheses. An asterisk after the coef cient denotes signi cance at the 10 percent level of the regressor and a double asterisk for signi cance of 5 percent. 
